Gastric acid and particulate aspiration injury inhibits pulmonary bacterial clearance.
To establish a model of secondary bacterial pneumonia following gastric aspiration and to identify possible mechanisms involved in the suppressed antibacterial defenses following the initial pulmonary insult. A controlled, in vivo laboratory study. Research laboratory of a health sciences university. Ninety-five Long-Evans rats. Animals were anesthetized for neck dissection and placement of a 14-gauge catheter in the trachea. Gastric aspirate (1.2 mL/kg of saline, pH 1.25, and 40 mg/mL sterile rat gastric particles) or an equal amount of normal saline (pH 5.3) was instilled intratracheally. One minute after this insult, animals received an intratracheal instillation of either 5.6 x 10 colony-forming units of Escherichia coli or an equal volume of normal saline. The animals remained in room air until kill at 4 hrs or 24 hrs after the intratracheal instillation. The lungs were homogenized for quantitative bacterial cultures. Bronchoalveolar lavage fluid was obtained for cell counts and measurements of albumin, tumor necrosis factor-alpha, interleukin-1 beta, cytokine-induced neutrophil chemoattractant-1, macrophage inflammatory protein-2, monocyte chemoattractant protein-1, and interleukin 10. Animals that received gastric aspirate (followed by normal saline or E. coli) had increased injury as assessed by significant reductions in oxygenation and elevations in bronchoalveolar lavage albumin. At 24 hrs, animals that received gastric aspirate inoculation followed by E. coli had significantly higher pulmonary bacterial counts compared with animals that received E. coli alone. Gastric aspiration injury followed by bacterial inoculation also resulted in acute, but transient, increases in tumor necrosis factor-alpha, interleukin-1 beta, cytokine-induced neutrophil chemoattractant-1, and macrophage inflammatory protein-2 and more sustained elevations of monocyte chemoattractant protein-1 and interleukin-10. Lung injury increases and bacterial clearance decreases in this experimental model of E. coli pneumonia following gastric aspiration. Cytokine profiles suggest possible mechanisms for the impaired antibacterial host defense.